Gamma-aminobutyric acid enhancement of potassium-stimulated release of [3H]norepinephrine by multiple mechanisms in rat cortical slices.
Gamma-Aminobutyric acid (GABA) and GABAA agonists enhance stimulated release of [3H]norepinephrine [( 3H]NA) in several regions of the rat brain. In this study, the mechanisms by which GABA and GABAergic agonists augment potassium-stimulated release of [3H]NA from rat frontal cortical slices were examined. GABA enhanced potassium-stimulated [3H]NA release, but did not alter release of [3H]NA evoked by the calcium ionophore A23187, 10(-5) M, either in the presence or the absence of extracellular calcium. The effect of GABA on potassium-stimulated [3H]NA release was apparently reduced by the GABAA antagonist bicuculline methiodide, 10(-4) M, and by the selective inhibitor of GABA uptake SKF 89976A, 10(-5) M, but was abolished only when bicuculline methiodide and SKF 89976A were present in combination. The GABAA agonist muscimol enhanced potassium-stimulated release of [3H]NA in a manner similar to GABA. In addition, nipecotic acid, a substrate for GABA uptake, enhanced potassium-stimulated [3H]NA release. Thus, GABA appears to enhance potassium-stimulated [3H]NA release by acting upon both GABA uptake and GABAA receptors. The GABAA receptors involved in this effect may be a subtype of GABAA receptors since they are not modulated by benzodiazepines. These results support the involvement of the GABA uptake carrier and the GABAA receptor in mediating the enhancement by GABA of potassium-stimulated [3H]NA release in the cortex of the rat.